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Immunological Tech* s 



Although a monoclonal antibody is a well-defined reagent it 
does not have a greater specificity than a polyclonal antiserum 
which recognizes the antigen by means of a number of dif- 
ferent epitopes. 



■ ASSAYS FOR COMPLEMENT 

The simplest measurement of complement activity is to 
determine the concentration of serum which will cause lysis 
of 50% of a standardized preparation of antibody-sensitized 
erythrocytes (EA). This is carried out in tubes or microwells. 
A simpler system, which provides a crude measure of comp- 
lement activity is single-radial haemolysis. The technique is 
similar to that of single- radial immunodiffusion (see Fig. 28.4) 
except that the wells contain the test serum and the gel 
contains EA. A zone of haemolysis develops around wells 
containing active complement, and the size of the zone is 
proportional to the amount of complement in the well. This 
technique measures the total activity of the classical and lytic 
pathways (C1-C9), but if a serum is deficient in complement 
activity it cannot identify which complement protein is lacking. 

Individual components may be measured separately to 
determine either their total level or their functional level. This 
is an important distinction, since a component may be present 
in normal quantities but be functionally inactive. Total levels 
of individual complement proteins are usually measured by 
RIA or by ELISA using antibody specific for the protein under 
investigation. Functional levels are measured in assays tailored 
to detect each individual complement protein by providing 
a cocktail of sensitized red cells plus all the components re- 
quired for lysis, except the one under investigation (Fig. 28.18). 

M ISOLATION OF LYMPHOCYTE 
POPULATIONS 

Many of the experiments performed by immunologists use 
populations of lymphocytes for work either in vivo or in vitro. 
The main sources of lymphocytes from experimental animals 
are the thymus, the spleen or the peripheral lymph nodes. 
Specialized studies may require isolation of cells from other 
areas such as Peyer's patches. Recirculating cells may be 
obtained by cannulating the thoracic duct and collecting the 
draining lymphocytes over a number of hours. In studies on 
humans, peripheral blood lymphocytes are the most readily 
available source of cells, but spleen, tonsil or lymph nodes 
may become available following surgical resection. However, 
problems can arise with surgical material due to the presence 
of infectious agents or tumour cells, depending on the circum- 
stances that led to surgery. It should be emphasized that the 
cell populations derived from each of these tissues is quite, 
distinct, with respect to the maturity of the lymphocytes and 
the proportions of different cell populations. The thymus is a 
source of fairly pure T cells but these are at varying stages of 
maturity. When working on lymphocytes from other sources, 
it is often desirable to separate the different cell populations 
so as to distinguish their effects. 

Reference has already been made to the use of the fluor- 
escence-activated cell sorter (FACS) for the isolation of 
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lymphocyte populations, based on their surface markers. The 
number of cells isolated is, however, limited by the flow- 
through rate, which is slow because each cell is individually 
sorted. A number of bulk methods are also available for sep- 
arating lymphocytes and the specific subpopulations. These 
include density-gradient separation, resetting, panning and 
magnetic separations. 

Density-gradient separation relies on lymphocytes being 
less dense than erythrocytes and granulocytes (Ft£. 28. J9), 
and is used to isolate the majority of blood lymphocytes. 



Epfector : Cell Assays 28.11 



Rosetting and panning (or plating) are used to isolate sub- 
populations (Figs 28.20 and 28.21). Lymphocyte panning is a 
type of affinity chromatography applied to lymphocytes. A 
related technique uses magnetic beads coated with specific 
antibodies (e.g. anti-CD4). The beads are mixed with the 
cell population and bind to those recognized by the antibody. 
These cells can then be removed or isolated by applying a 
magnetic field. 

Another useful method for removing unwanted cell pop- 
ulations relies on antibody and complement. When a specific 
antibody (e.g. anti-CD8) is added to a mixture of cells, 
followed by complement, that subpopulation of cells will be 
lysed. Naturally this will only work with antibodies that fix 



complement, and where the target population of cells has 
sufficient surface antigens to fix a lytic dose of complement. 

Another approach to the preparation of lymphocytes is to 
generate antigen-specific lines of T cells, and propagate them 
for an extended period (Ft0. 28.22). This obviates the need 
for frequent isolation of primary cultures from animals. 



■ EFFECTOR-CELL ASSAYS 

Various methods have been developed for assaying lympho- 
cyte-effector functions, including antibody production, 
cytotoxicity, and T-cell-mediated help and suppression! 
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Isolation of lymphocyte subpopulations - panning 
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Antibody-forming cells arc measured by plaque-forming 
cell assay (Fig. 28.23\ which can detect IgG- or IgM-pro- 
ducing cells. Another way of detecting and body- producing 
cells is by the ELISPOT enzymatic test assay (Fig. 2824). A 
development of this assay allows the detection of functional 
T cells according to the soluble mediators they release, i.e. 
cytokines. In this assay the plate is sensitized with an antibody 
to the specific cytokine (e.g. anti-IFN). This captures the 
specific cytokine released in a spot around the active T cell. 
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Antigen-specific T cells are often detected by the lympho- 
cyte stimulation test, which measures their response to antigen 
as shown by their entering the cell cycle and incorporating 
precursors of DNA synthesis (Fig. 28.25). The cytotoxic 
activity of cell populations is usually detected by their ability 
to lyse target cells (e.g. virally infected cells, tumour cells, 
allogeneic tissue cells). Target-cell lysis is determined in the 
chromium-release assay (Fig. 28.26). 

Lymphocyte migration 

Experiments for the detection of lymphocyte migration in 
vivo usually involve tracking of labelled lymphocytes to 
particular tissues after intravenous infusion. The cells may 
be radiolabelled or marked with stable fluorescent dyes. 



